All reactions were carried out in oven-dried glassware under an atmosphere of argon with the rigid exclusion of air and moisture using standard Schlenk techniques or in a glovebox under N 2 unless otherwise specified. Molecular sieves (4 Å) were dried under vacuum at 200  C for at least 24 hours before storage inside a glovebox. Diethyl ether, n-hexane and tetrahydrofuran were dried over sodium benzophenone ketyl, toluene was dried over sodium, and dichloromethane was dried over calcium hydride. C 6 D 6 and CD 2 Cl 2 were dried over calcium hydride. All solvents were stored over 4 Å molecular sieves under an inert atmosphere. Benzyl bromide 1-1 [1] , the triflate 4 [2] , the aldehyde 7 [3] and OsCl 2 (PPh 3 ) 3 [4] were prepared according to reported procedures. All other chemicals were purchased from either Aldrich, Acros Chemical
Co. or Meryer Chemical Co. and used as received unless otherwise specified. 1 H, 13 C{ 1 H}, and 31 P{ 1 H} NMR spectra were recorded on a Bruker DPX 400 spectrometer at 400 MHz, 100 MHz and 162 MHz, respectively. All signals were reported in δ unit with references to the residual solvent resonances of the deuterated solvents for proton and carbon chemical shifts, and to external 85% H 3 PO 4 for phosphorus chemical shifts. Mass spectra were collected on an Agilent GC/MS 5975C system, or a MALDI Micro MX mass spectrometer, or an API QSTAR XL System. Microanalyses were performed in M-H-W Laboratories (Phoenix, AZ, USA).
Synthesis of the phosphonium salt 1. 
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To a solution of the benzyl bromide 1-1 (4.00 g, 15.0 mmol) in toluene (60 mL) was added triphenylphosphine (3.93 g, 17 .0 mmol) in one portion. The reaction mixture was heated at 90  C overnight followed by removal of all volatiles under vacuum. The oily residue was washed with diethyl ether (20 mL  3) to provide a grey solid which was dissolved in methanol (150 mL).
The solution was treated with NaBPh 4 (5.80 g, 17 .0 mmol) in methanol (50 mL). The white crystalline precipitate of the phosphonium salt 1 was collected on a filter frit and washed by methanol (20 mL  3) and diethyl ether (20 mL  2), and then vacuum dried. 2, 129.6, 129.2, 128.0, 125.6, 121.8, 116.8, 116.0, 101.7, 100.7, 29.4 To a cooled (0  C) solution of phosphonium salt 1 (1.95 g, 2. 53 mmol) in THF (40 mL) was added KHMDS (2.53 mL, 1.0 M in THF, 2.53 mmol). The reaction mixture was stirred for 1 h at room temperature. The volatiles of the mixture were removed under reduced pressure. The orange-red residue was extracted with toluene (20 mL), filtered through Celite and the filter cake was washed with toluene (10 mL  2). The solvent of the combined filtrates was removed under vacuum to provide an orange red residue. A solution of OsCl 2 (PPh 3 ) 3 (3.48 g, 2. 65 mmol) in toluene (35 mL) was added to the orange red residue. The reaction mixture was heated at 110  C for 2 h. All volatiles of the reaction mixture were removed under vacuum. The residue was washed with n-hexane (20 mL  3) and dried under vacuum. The residue was purified by column chromatography on SiO 2 using mixtures of ethyl acetate : n-hexane (= 1 : 6 to 1 : 3) as the eluent.
The green band was collected, and the solvents were removed under reduced pressure to provide the complex 3 as a green solid. 5, 139.7, 136.5, 136.3, 134.9 (t, J = 5.1 Hz, 2, 131.8, 129.1, 128.9, 128.7, 127.6, 127.4, 119.1, 103.8, 98.4, 52.2, 
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Synthesis of 4-2. To a chilled (78  C) solution of the ester 4-1 (2.70 g, 9. 56 mmol) in THF (60 mL) was added DiBAL-H (30 mL, 1.0 M in THF, 30.00 mmol). After the addition, the reaction mixture was stirred for another 1 h at that temperature. The reaction mixture was warmed to 0  C and was quenched (Caution: a large amount of gas evolution occurred) by careful addition of water (1.20 mL) followed by 15% aqueous NaOH solution (1.20 mL) and water (3 mL). The reaction mixture was warmed to room temperature and stirred for 0.5 h before addition of anhydrous MgSO 4 . The resulting mixture was stirred for 0.5 h followed by filtration through a frit of medium-pore size. The filter cake was washed by ethyl acetate (50 mL  3). The solvents of combined filtrate were removed under vacuum. The sticky oily residue was purified by column chromatography on SiO 2 using a mixture of diethyl ether : n-hexane (= 1 : 8) 1, 133.1, 132.8, 132.2, 127.9, 127.5, 127.2, 126.5, 125.7, 118.9, 103.0, 99.3, 64 2, 133.6, 131.7, 128.8, 128.5, 127.1, 126.7, 124.8, 120.4, 103.8, 99.6, 60.6, 0. 
Synthesis of 8.
To a cooled (0  C) solution of the alcohol 7-1 (1.60 g, 6.29 mmol) in dichloromethane (50 mL) was added triphenylphosphine (3.46 g, 13.2 mmol) followed by Nbromosuccinimide (1.12 g, 6.30 mmol) in three portions. The reaction mixture was stirred for 1 h before water (30 mL) was added to quench the reaction. The organic layer was separated from the aqueous layer which was extracted by dichloromethane (50 mL  2). The combined organic layers were dried over anhydrous Na 2 SO 4 , filtered and dried under reduced pressure. The oily residue was dissolved in methanol (50 mL) and treated with a solution of NaBPh 4 (2. To a cooled (0  C) solution of phosphonium salt 8 (0.44 g, 0.54 mmol) in THF (15 mL) was added KHMDS (0.54 mL, 1.0 M in THF, 0.54 mmol). The reaction mixture was stirred for 1 h at room temperature. The volatiles were removed under reduced pressure. The orange-red residue was extracted with toluene (10 mL), filtered through Celite and the filter cake was washed with toluene (5 mL  2). The solvent of the combined filtrates was removed under vacuum to provide an orange red residue. A solution of OsCl 2 (PPh 3 ) 3 (0.64 g, 0.49 mmol) in toluene (15 mL) was added to the orange red residue. The reaction mixture was heated at 100  C for 2 h. All volatiles of the reaction mixture were removed under vacuum after the reaction mixture was cooled to room temperature. The residue was washed with n-hexane (10 mL  3) S11 and dried under vacuum. The green residue was further recrystallized from DCM to provide the complex 9 as a green solid. Yield, 0.28 g, 0.27 mmol, 55%. 1 
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Figure S27. The X-ray crystal structure (30% probability level of the thermal ellipsoid) of the complex 9.
Selected bond lengths (Å) and angles (deg) for complex 9: Os1-C1: 1.791(7); Os1-C5: 2.002(6); C1-C2: C31 C36 1.378(9) Os1 P1 2.4180(15) C33 C34 1.381(10) Os1 P2 2.4114(15) C34 C35 1.378(10) Os1 C1 1.826(6) C35 C36 1.397(9) Os1 C5 1.963(6) C41 C42 1.414(9) P1 C21 1.821 (6) C41 C46 1.396(8) P1 C31 1.830 (6) C42 C43 1.388 (10) P1 C41 1.824 (6) C43 C44 1.386(10) P2 C51 1.818 (6) C44 C45 1.389 (9) P2 C61 1.828 (6) C45 C46 1.373 (8) P2 C71 1.834 (6) C51 C52 1.384 (9) Si1 C2 1.887 (6) C51 C56 1.415 (9) Si1 C10 1.858 (7) C52 C53 1.377 (9) Si1 C11 1.868 (7) C53 C54 1.395(12) Si1 C12 1.859 (7) C54 C55 1.367(12) C1 C2 1.337 (8) C55 C56 1.385 (10) C2 C3 1.463 (9) C61 C62 1.388 (8) C3 C4 1.427 (9) C61 C66 1.387 (9) C3 C6 1.415 (8) C62 C63 1.398 (8) C4 C5 1.425 (8) C63 C64 1.379 (9) C4 C9 1.430(8) C64 C65 1.404 (9) C6 C7 1.380 (9) C65 C66 1.385(8) C7 C8 1.397 (10) C71 C72 1.400 (9) C8 C9 1.353(9) C71 C76 1.400 (9) C21 C22 1.403(8) C72 C73 1.402 (9) C21 C26 1.390(8) C73 C74 1.370 (9) C22 C23 1.387 (9) C74 C75 1.376(10) C23 C24 1.397(9) C75 C76 1.396(9) C24 C25 1.382(9) Cl1S C1S 1.740(8) C25 C26 1.408(9) Cl2S C1S 1.815(9) C31 C32 1.405(9) C31 C32 1.406(10) Os1 Cl2 2.4640 (15) C31 C36 1.389 (10) Os1 P1 2.4081 (11) C32 C33 1.382 (10) Os1 P2 2.3985 (11) C33 C34 1.388(11) Os1 C1 1.816 (6) C34 C35 1.395(11) Os1 C5 1.964 (6) C35 C36 1.390 (10) P1 C21 1.821 (8) C41 C42 1.398 (9) P1 C31 1.820 (8) C41 C46 1.395 (10) P1 C41 1.833 (5) C42 C43 1.384 (9) P2 C51 1.832 (8) C43 C44 1.397 (11) P2 C61 1.831 (6) C44 C45 1.375(11) P2 C71 1.820 (8) C45 C46 1.388 (9) Si1 C2 1.889(8) C51 C52 1.389 (9) Si1 C14 1.866 (7) C51 C56 1.381(11) Si1 C15 1.871 (6) C52 C53 1.364 (10) Si1 C16 1.867 (7) C53 C54 1.390(12) C1 C2 1.330(8) C54 C55 1.390(11) C2 C3 1.438(12) C55 C56 1.404(11) C3 C4 1.471(8) C61 C62 1.399 (9) C3 C6 1.370 (9) C61 C66 1.381 (9) C4 C5 1.428(8) C62 C63 1.394 (9) C4 C9 1.380(8) C63 C64 1.374(11) C6 C7 1.422 (9) C64 C65 1.393(11) C7 C8 1.434 (9) C65 C66 1.385 (9) C7 C10 1.436(9) C71 C72 1.409(10) C8 C9 1.413(9) C71 C76 1.380(11) C8 C13 1.391 (9) C72 C73 1.387(10) C10 C11 1.343 (9) C73 C74 1.385(12) C11 C12 1.406(10) C74 C75 1.408(12) C12 C13 1.377(10) C75 C76 1.386(11) C21 C26 1.389(10) C1S Cl2S 1.754(12) C22 C23 1.395(10) C1SA Cl1A 1.743(13) C23 C24 1.372(11) C1SA Cl2A 1.711(15) C24 C25 1.386(11) Cl2A Cl2A 1 1.886(11) C25 C26 1.394 (10) 119.5 (7) C6 C7 C8
119. 8(6) C73 C72 C71
119.5 (7) C6 C7 C10
123. 3(6) C74 C73 C72
120.8 (7) C8 C7 C10
116.9 (6) C73 C74 C75
119.7 (7) C9 C8 C7
116.9 (6) C76 C75 C74
119.3 (7) C13 C8 C7
120.0(6) C71 C76 C75
121.2 (7) C13 C8 C9
123.1 (6) Cl2S C1S Cl1S C2 C3 1.445(10) Os1 P1 2.4099 (14) C3 C4 1.447(10) Os1 C1 1.791 (7) C3 C6 1.424(9) Os1 C5 2.002 (6) C4 C5 1.398 (9) P1 C31 1.800(12) C6 C7 1.339(11) P1 C31A 1.895(14) C7 C8 1.416(11) P1 C41 1.827 (6) C8 C9 1.414(10) Si1 Si1 1 0.456 (16) C8 C10 1.422(11) Si1 C2 1.909 (8) C9 C13 1.412(11) Si1 C14 1.861 (10) C10 C11 1.363 (13) Si1 C15 1.863 (13) C11 C12 1.389(12) Si1 C16 1.857(14) C12 C13 1.388 (10) 119.9 (7) C45 C44 C43
120.1 (6) C6 C3 C4
118.1 (6) C44 C45 C46
120.6 (7) C3 C4 C9
119.0(6) C45 C46 C41
120.0 (7) C5 C4 C3
121.2 (6) Cl1S C1S Cl2S
119.7 (6) Cl3S C2S Cl4S 111.9 (9) Os1-C1 1.826 (6) 1.816 (6) 1.791 (7) Os1-C5 1.963 (6) 1.964 (6) 2.002 (6) C1-C2 1.337 (8) 1.330 (8) 1.342 (10) C2-C3 1.463 (9) 1.438(12) 1.445 (10) C3-C4 1.427 (9) 1.471 (8) 1.447 (10) C4-C5 
Computational studies
All structures were optimized at the B3LYP level of density functional theory. [5] Frequency calculations were also performed to confirm the characteristics of the calculated structures as minima. In the B3LYP calculations, the effective core potentials (ECPs) of Hay and
Wadt with a double-ζ valence basis set (LanL2DZ) were used to describe Os, P, Cl, and Si atom, while the standard 6-31G(d) basis set was used for C, O, and H. [6] Polarization functions were added for Os (ζ(f) = 0.886), P (ζ(d) = 0.387), Cl (ζ(d) = 0.640), and Si (ζ(d) = 0.284). [7] NICS values were calculated at the B3LYP/6-311++G** level. [8] All the calculations were performed with the Gaussian 03 software package. [9] 5. Selected structural parameters of polycyclic metallaarynes and their organic analogs 1.337(8) (6) 1.963 (6) 1.463 (9) 1.425(8) 1.430 (8) 1.415 (8) 1.380 (9) 1.397 (10) 1.353 (9) 1.427 (9) 1.448 Figure S28 . Selected bond distances (Å) of the -osmanaphthalyne complex 3 (from X-ray diffraction), -naphthalyne (14) (calculated) and naphthalene (15) (calculated).
[Os] = OsCl 2 (PPh 3 ) 2. It is noted that the 3 and 14 have the same bond alternating pattern and similar corresponding C-C bond distances when the C-Os-C fragment in 3 and the C-C≡C fragment in 14 are excluded. These structural parameters are also similar to those in naphthalene (15). 1.816 (6) 1.964(6) 1.428 (8) 1.380 (8) 1.413 (9) 1.434 (9) 1.422 (9) 1.370 (9) (9) 1.391 (9) 1.343 (9) 1.406 (10) 1.377 (10 Figure S29 . Selected bond distances (Å) of the osmaanthracyne complex 6 (from X-ray diffraction), -anthracyne (16) (calculated) and anthracene (10) indicated by the C-C bond distances. It is also noted that the structural feature of the naphthalene fragment of 6 and 16 is similar to that of anthracene (10) .
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[Os] TMS 1.791 (7) 2.002 (6) 1.342 (10) 1.445 (10) 1.447 (10) 1.398(9) 1.451 (9) 1.412 (11) 1.388 (10) 1.389 (12) 1.363 (13) 1.422 (11) 1.416 (11) 1.339 (11) 1.424 (9) 1.414 (10) 1.256 Figure S30 . Selected bond distances (Å) of the osmaphenanthryne complex 9 (from X-ray diffraction), phenanthryne (17) (calculated) and phenanthrene (18) NICS (1) NICS (1 C -5.52868600 -3.48737500 -0.75239700 H -6.56493100 -3.59596500 -0.44313600 C -4.79767200 -2.37686900 -0.33228700
